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(57) Abstract: 



PURPOSE: A heat exchange 
cycle of direct cooling type 
refrigerator is provided to 
minimize noise generated in an 
accumulator of the small direct 
cooling type refrigerator. 

CONSTITUTION: A cycle 
includes a compressor(20); a 
condenser(30); a capillary(40); 
an evaporator(50); an 
accumulator(60); and a looping 
pipe(62). The accumulator is 
vertically installed between the 
evaporator and the compressor 
and placed lower than the 
evaporator to deliver only 
gaseous refrigerant to the 
compressor. The looping pipe is 
installed between the 
accumulator and the evaporator 
and has a horizontal section, 
whose volume is equal to or 
larger than inside volume of the 
accumulator, placed under the 
accumulator to temporarily store 
fluid refrigerant in the accumulator. Noise generated by burst of bubbles of gaseous 
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refrigerant passing fluid refrigerant in the accumulator is reduced thereby. 
© KIPO 2002 
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*\ <§ -§-5L^ 215.^20^1 

(72) o]z\q 

^^t^sflAl^AV^^oV^E 207*1003 jr 

(74) tfle|<a 
43 ^ : 



(54) ^to^ ^ja^A>ol- 



.2. a* 



e11o]Ei(60)fil dt-g~£ #<^fe °1«- ^^-71(50)^.4 s-^ofl £*|5S|fe 0^3.^0] 3(60)3 <y^°fl # 

71 ^*7](50) ^ o**3fe ^»8sH>lH(62)# SI<H, cH^^ al-a^tKL)* <8^*Kn. 5U3. 

71 ^^1H(62)S1 al-a^tKL)* ^^#5flolBl(60)Sl *H?-°T| ^l^U, =L vfl^-o] ^3 °. ^ 

#Efl^lEi(60)Sl tfl-?- *H33 -f^^Tfl ^€3. l^l 3*}^ *«7l (50)3*1} Y*£ <H^#5fl 

(60)71- **|SI«H©> Sfe ^^21 3^ ^^ofl^ ^^eflolEKOO)^ i#-g- ^dt^ ^ SlTfl 5^ ©1 $ °) 

A. 



£ 2 

^^i ^^i, <h^*^i«>i^. *a^i* 
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£ 1-8- #efl 7l#ofl 3^ la^on-s] ^.g- ^.o] =f^5.. 

20: <a-%7] 30: -%-^7] 

40: 50: #<£7l 

60: <H^-#E11«>1B1 62: ^^3j-o]^ 

63: -W-t- 70: ^i^^ 

^aV^ ^jlfe Xi^TjSl ^ZWlfe *-*H o.iiL ^-gr^Ef. Tl^H^^ 

^^ife 7-1^71 iflofl ±%S\7]lj- =L ^^SlTll **7l» 33 *1 <-fl^ *7l» ?) ^ 3 

•a-^Kl), -§-^71(3), S.^l«(5), ^71(7) ^ ^^siloltlO)*^^-^ ^^cf. ^ 7 ]S^^ ^JL^WS- 

<a-^7l(l)oflAife Z\<$S>\ vg D |] 7 }. ^gO^SM ^DflS ^t}. Aj- 7l oj.^ 7l(1)o1 j^ Jl-£- JL o}-_0 S 

-$7] 2.^^(5)oflA^ ^7} ^7} #<SS\i£X] *^>7lofl -S-EflS. E) JL, ^7l £>fl#(5H*l ^7)(7)S. # 

*7l(7)^^-7l ^^?i(10)S] ^J-C-l-^ 7-Hl-g-7_Kl0)3} 



=L^]JL Aj-71 Oj-^7l(l)S. ^^fl7> ^tg^ M >^. ^ ava-SV^^I "IS^Vol^^. 

<*7l **7l(7H^ M-Sr ^°fl7> Aj- 7 ] <Hfl-#^|0lEi(9)S «Ol7fe Oj^-oHfe U7)-^ B 3fl.Ol =(8)7> ^^5] 

O^ -*7l U7>^ ^OjEat-olHCS)^ 0J-^7l(l)7> nfl <H^^o]El(9) m^-S^ oB^Aj-E)]^ *anfl7> vfl^Sq- 
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:±eU #7l ^^-#eflolEl(9)^^ #7l s°lJE3l-oiH( 8 )^ ^ifg-o) n iflJM. 4*1 ^-ysl^ SJU, ^. °J^^|fe *a»fl 

#713 £°i ^#3fe aj^M *€#j>.3 ^s^-ah^-oi ^.=21^, >a-7i <a-#7i(i)7i- a}oi§-§. ^ ^°ii3 

3*1€3. #<>ll-§- ^isRr z^aq-si ^ -2-^1 VMfe ^ #Efl7l- 3"3- ^3, #7l ^eflofl oj.^ *} 

<3*}<?1 v§r,fl 4^o] <a^M-7fl ^cf. #7l ^7l(3)°1]^ ^5L«r£)^l ^nflfe ^T-cfl^ 0.3. tff%o]2. 

-8-71 -§-^71(3)^^ ^cfl^^S T^oj-o] ^71 ^^71(7) ^AS ^fl7> 7><33 O.JL ^^7>7l] ^4. 



ic)-eM 3*lH*i ^°fl7)-#7l « 0 >^o.s. ^slJi, <>13 7><331<?1 -B-g-ofl ^sfl #7] ^H:7l(7)olH #!3:3 

^^§>7fl ^3. gSf #7l 71 3£» 71^1-^Hfl^ *3 nfl 7> ^-7] cflvgnflo] ^g^S. ^-e)-^.^, 7li7> E^lfe 



Ol3£* #7l cH^5)lolEi(9) Ml^3 "3j;Ml#Bll3 <y.^7 1 ( 1)7l . jfl^-g- „,) ^-ofi o^gfl 113^13^3 

Jf« ^1)3 JL#0] bb].S7) nfl^ofl ^-7] 71^1^-EflSl ^ D ))7>#*(9')S^ ^33 SMI €3- 

#33 7l5£E]^^^ ^71 o}-^7l(l)Sl ^i#cl #E)H3 C-fl^- 3-g-3°ll Til ±4r<L3- «-37fl 3fe 

^°i &3. 

**| o}$. ^a]]^ 3# : §-3(10)3 ^ofl ^7l(7)7f ^-o>7^ tgEflSl 3*33 *|?ll# # 

71 ^«-7l(7)iLcf^-7l ol^-l-5llolEl(9)s.^41^Hl ^^1^-^r^Jl, ^"71 S?1S3- 0 1 = (8)3 ^ol* ^-§>S. ^Tfl 

^ ^ a^, ^^-#sii°i&i(9)s- ^* ^>-8-^h^ ^ ^-f^i 3^ ^ ^<^m. 

^ ^31 -E-a^ ^T-7l# a><4 ^ ^Efl 7}^2\ ^1^-g: Sfl^sl-71 ^ # ZjvgA] o^^. 

#ello]ElollAi #^5l^ ^Jolcf. 



^7l# Hl-Sl- ^ ^-^j^- ^51-71 ^«}- a- ^<>\] V8»ti» tVSfe ^7l 

3, #71 <a-#7HAi ^ D ll7> -§-#301*1 ^SftElfe ^-#7151-, ^-71 ^7]*\}*\ 3.^ 

#71 SLStm^ <£%5\o] ^ D fl# 2]^ 151^§>SS. X-l^TiSl ^oll ^^1^^ ^^"71 

#71 #^"713 #71 ^-#7121 A}o]d\] ^Z\^o_^ *ms\3l #7l ^71^.4 ^ #1^H1 ^^3<H <&^} 3- 7]* # 

efl3 ^"ll^l €^3£^ ^fe ^ft5fl°lEl4, #71 <H^#3HEl3-^'t}-7l3l #<^H1 ^^13^1 #7] <Hfl--§-elH&l3 
Ml-¥- s)l2j3- ^°l£ *°J# 313-a- 7M^ ^jg^Tioi >a-7i <Hfl-#eflolEl3 sHMl fl^l^ ^3°1S1- 



#71 #71 olff-i-eflolEl 3 tK^flSl 7M£f ^^j^nl-. 

°13 ^-^-S- 7V^1^ -g- ^-ojofl 3*}^ #71 cHfl-«efloiE)2l *>-^-o)i safe ^3"°1H3 ^r^^Tlol <&S?7]S>\ 
*1 #71 ol^-#eflolEloil 5i« 5»^1#E]13 ^Itt^l ^i*^> ^ Si^H ^fl-l-sflolE^ ^°\]^\ 7l^l#Efl 

Si u§ D fl 7 l- 6n5fl^-Efl2l Ml^-* 71S21 ^EflS. *3*V<^ ^§>fe 7lSEl^-§~g- fflSB Si^f. 
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H 2°fl 5L*]& hH ^aig, ^. i^o} fcH«v*W*£- ^J^M <M"§-3fe ^71(20), -§-^71(30), 

2. ^(40), ^71(50) ^ <Hif--§-3HEi(60)» i#*M 

#7l o J-^7l(20)^ ^"J-71 (50)oll 7121-^ ^nflS ^^o} <a-^§H 7l ^Eflil. tHi«H ^Tfl ZL^al 

#7l <a-#7l(20)ofl^ o^Hg vgnflfe ^-71 -1-^71(30)3. ^^Cf. 

#71 -8-^71(30)^ -f-«fl ^nfl-I- -S-^A)^^^ ^-cfl^ 7i£-#BflH. °J-#o^7fl ^cf. # 

71 -g-^HMfe ^l^Sl ^-*fl ^-71 vgnfl7l- ^^fl^HflS <>H °i «J"3 -£-3. -§-^71 (3Q)°{| ^S. ^5] 

^ <S^°r ^tJ-7l(50Hl*1 7.-1 ^&(70)<>-g. *^r«- ^ °J-^^oflAl 7$^ <gsl ^ £tl-. 

-8-71 £^m(40)^ #71 -§-^71(30)* *ll+fr ^^7-171711 ^Cf. Ol<4 ^-O] i$V^ ^ ^ ^ 

7l(50)o1l7-l ^7} 2-^ «#*>7ll ^ SlE^ §1-71 ^^-olrl-. 

#7l SAil^.(40)^- -g^SM ^ ^nflfe ^71 (50)ollA-1 ^^>^7-i ^^^-(70)21 ifl^fofl 52 i= ^-7121- OJ32. 
«r*l-7ll 4^ ^"71 ^^-7l(50)» ^^Ai ^nfl^ 7]x\]^3. ^cf. 

^^1^ A>o]^ -^sHS-efloHA^ #71 ^^-7l(50)oll7i ^ D fl 7 > 7]*fl#Efl.£. S^] 5)^7, <^ ^ 

on^l^-Efls. ^-711 ^cf. n2lJl #7l ^Wl^r, it s.ol ^ 7l(20) iflJfoflA] A}.g-S]^ ^.Ojol ^1 ojTll 
°1^ <**fl#Efl2l vjjnfl^ ^.g. ^-el^ 7^71 oj-^7l(20)s. -R-Ojs^] ^gfl ^^.-.^o]t|( 60)71- ^ 

"1^4. ol«4 ^ o^^. S ^olEK60)5l vflJf^Aj^. ojav^o] ^o] S 5. A^^g. Tje^t}. 

3. ^3.^7) ^^-71(50)21- ^##51101 E1(60)S1 7>oHl^ =^4ol H (Looping Pipe )( 60) 7} Aj*l^tf. tf 7 ] ^tyo] 
= (60)fe #71 ^^7l(50)Sl- <H^5ll o lEl(60) #oll- <g^*>fe ufl^ <g«. # ^^7)^ ^ ols q. ^.o. 
H(60)21 4^-11^^ ^l-tr^ 



^l^i #7] -*Pg3MH(60)^#7l <H^«iHlolBl(60)Sl ^a\] ^^l^rq-. o]^ a}o]^o] ^^o] ^^51^^- nfl, cfAl 

^ #71 oj-^7l(20)Sl ^^oj^. nfl> 0^^^101^(60)21 vfl^-o)l oSsfl^-Eflel ^°fl7l- ^ Sl^S. 

§fe 3<>m. ojnfl, AJ- 7 1 o^^ellolBl(60) ifl^-21 ^i^Sl ^7>^*1 ^o>^ ^ S>7l = 

^3)-c»l= (62)21 *fl3<>l -8-71 o] ^-#^1 ol El (60) Sfl^Sf ^-oj^s. ^Tfl^ 51 °1 ^^3^. Mr^ ^^o] 

= (62)21 ^^l#ofl oj^T-i ^]}s. ^7} ol^-l-ellolEl(60)oll 7.]^^ °J\H}^^°) Jl3l€rH ^^^\ 

* #71 ^i4olH(62)2l ^o]» ^§ ^ oj^rl-. 



^>7l ^^oli(62)oll^ ^Jg Y(D* ^^Sfe 5Jol al-^-3ls>cf. ol^ s$7] ^3)-ol = (62)2l 3l^^-a.# 

^1«11 7871 ^3)-OlH(62)* *}^5. «a^-5l-fe ^Ol tfl^H. 4l^Ol 3)^^ ^^-JlollAi^ ^711^" "&7l-T5-3l-7fl nfl^olcf. 

°121- ^Jg^-(L)^ ^ofl rcl-ef c|.^ ^Ti^S. ^^^3. u ^ 1% v ^ 

#71 ^^-ol H (62)fe TjM <>l^-»5llolE-l(60)2l ^ T^oj^ol °X5L, ufl-^-e. ^oj^ oj^ofl^ iJ.Qj^. 

-g-elsl-71 fl*} -S-*(63)ol ^>8S1^ ojicf. nels ^7l <>lfl-#2llolEl(60)iT ^^°J ^#Ji2l ^7} ^ 

^71(50)21 78^^- ^ ^^li ^Timcl-. 

ol§> #7l*> 421- ^ 7>*m ^- *^oll s)^. 31^^ ^^-3-21 oJSftAVoH-o, ^-g-^- ^tg^Cl-. 

9|5I^-Al.ol#ol Zj-g^'S >87l oJ-^ 7 ](20)ollA^ ^-71 ol^-#ellolEl(60)ollAi 71^1^-Eflol ^nfls. o}-^>c^ J7 

^rJloi-21 ^nfle. °VS.rf. ^-7l -§-^7l(30)S. S^rJloi-ol ^.ifl ^ oJjl«-5>7ll ®t±. 
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#7l 4471 (30)°il 2144 la^M 44 3^3. 444^- #7l WH-b 443ol ^i^Eflal Willis. € 

4. ZL21J1 #7l 4471(30)4 *4*H 4 #71 3.41^(40)* 4444*1 f-^7l(50)oflAi 4 

4=1 7l ^-S- #EflS 2^44. 

#71 447l(50)^r *1#44(70)4 #51 *J*l£}<H SlfeOl, #71 4471(50) ifl-?-* #71 ^Dfl7l- 4444A1 7^#^ 
(70) 442} *7l4 fcjBL«:4<4 #71 7,14^-4(70) Hi-fi- dfc^4 444*1 44. 

44, #71 447l(50)» 444^4 ^"Bfe #7) ^§4<>l5.(62)« 4*1) #7] <H 4431 ol EJ (60)S 4t*|31, «HfHS- 
5flOlE)(60)oflAi 7l*ll#EflSl ^ofl4°l -g^SH #71 ^7l(20)S 44301 44 44SH 4^4 44 4<>1 

4»1SW 444?]1 44. 

#714 ^ol <tS«-A>ol#ol ^.#51^7} 4434, #71 4471(20)2) 44°1 ^*]$3L, C-| o]# # 7 1 447l(20Hl 
4 VS^fl^V JIOJ^S «fl#£|4 SiHS, M14°)I4 ^nflS] 4^4 3*1 4X| 44- 

o]9\- Qo] S)i$ #71 ol^^C»lEl(60) M14°f| olcl °!j*))#Efl°l ijnj^. o^gfl ^y.^. ol^-S>7ll 3 JL, #7l o^ 

#5l]olEl (60)JiL4 4441 5U^r 4^401^(62)21 Lfl4.sL4ol44. nel^l #7l 4^401^(62) ;jUflo} s^o] # 7 1 
ol^-«EllolBl (60)21- aH51 4U4S-3., #71 oi^-#eflolEl(60)2l vfl-Sfo)}^ # 7 1 4*(63) 0I4.5L ^^l#EflSl ^ufl 
^7>tfl^7>7fl 44- 

44, ^7l(20)7> ^*14 #Eflo)lAife #71 4471(30) tfl<Hl Jl£- Jl^S] ^nfl7> 4*1 5)^4 #7l JH^- J^S] ^nfl 
tt #71 4471(50) 4°1 #cflaj o.s. 7l<a-o|H.s 4471(50) ^O-S 'gel 7)1 44. 444 rg^a} O.3. a]-o)s. T^ofl^j 
^"flfe -§-#71 (30)"11 Al ^^-71 (50)# 44tt 44^-S- 444?)! 44. 

444 #71 447l(50H4 #7l ol^EflolEl(60)S. 447l(50Hl 43 7l*)l#Efl2l ^pJ|7> 443^, #7l ^nflfe 

#7l 4^4olH(62)#44*fl #7l °]^°]£\(6Q)S) l-o!44. 444#7l o^-i-EflolEi (60) M1421 

^"flSl ^flt #71 **(63)J±4 4-2.-5-3., #71 44(63)4 44 7l^l#Efl2l ^Dfl^ ZLCflS. Ol^EflolEK 

60)21 #43. 444 4 514. 

114 21 44 

i?H4 #Afl*l 4*34 44 4-°r ^ofl S]^ ajtg^ v^^o] -ga^-Al-Oll-^ A>C.]§ O^J 5)1 o] E-| ofl A-) 

^§4fe i-fr* #oi7l 2isfl oi^ejioiEi vflsi o»3fl#Efl2i *$*m #ai ^ ^ ^^4°1 = * n 4-¥-oll ^#4 

3. S14. riSlJl 41^21 ^#Jlo11 ^ oj£S. o^Sfl #7] ^4°1= 4-^-21 ^1^1* #tfl^ O.S. 3.7)1 4^A^ 

ol4 4^: ^- 4*1 ol^#E)lolEl# ^^-7lSl 4^1 ^^1* ^ 4°fl Sfe i« ^#io)lAi 4*1 444711 o]-§- 

* ^ S14. 
(57) -1^2] ^21 

1. 

^ll* 444^ 44714, 

#71 447HiAi oj.^ € ^^^^s,^^ -351451^ 44714. 

#71 4471 °fl Ai cija^ v^h- ^-oj.e>fe a^i^jii-, 

#7l <£%S\o) ^ D fll- 4^-431 7.-l#^-44 0| S ^]. £ S. X -l#^-7V2) ^o)} ^^s]^. ^4714, 
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#7l fulfil- #71 <y-^7lSl A>0H1 ^3j^o.5. ^^ISl Jl ^7] &T&7]H.t\- tf-fr ^ *1 fl^lS. 7l*||# 

#7l <HflHfr^°13*|-^iM3 A>o]o)l >a*l5U #71 <H -f?-# S*M 3 3 *113^ ^<H^ *fl*l* 7>*1 ^ 

T^H #71 <>l^-#sllolEl2l frH^l 3*l*Hr ^§3M=* 3E#*V°1 t 1 ^* *3.2.3. 3^ H)#JLSl ^ja«A>©l 
2. 

*ll 1 #°fl SW*!. #71 Jp8sM = fc #71 <H-W-#efl<>13sl *HMH ^7H21 ^^Tj-fr 7>*l5Ur f$s$%±. a^Oi 
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